ABSTRACTS AND REFERENCES

CHEMICAL AND TECHNOLOGICAL SYSTEMS

DOI: 10.15587/2706-5448.2021.241142

DETERMINATION OF GRANULE (PRILL) MOVEMENT
MODES IN THE PRILLING TOWER FOR MINERAL
FERTILIZER PRODUCTION

pages 6-9

Maksym Skydanenko, PhD, Senior Lecturer, Department of
Chemical Engineering, Sumy State University, Sumy, Ukraine,
e-mail: m.skydanenko@pohnp.sumdu.edu.ua, ORCID: https.//
orcid.org/0000-0003-3811-8154

Vsevolod Sklabinskyi, Doctor of Technical Sciences, Professor,
Head of Department, Department of Chemical Engineering,
Sumy State University, Sumy, Ukraine, ORCID: https.//orcid.org/
0000-0001-9388-5861

Al-Khyatt Muhamad Nadhem, PhD, Senior Engineer, The Gene-
ral Directorate Education of Iraq, Baghdad, Iraq, ORCID: https.//
orcid.org/0000-0003-4284-8125

Kostiantyn Nichvolodin, Department of Chemical Engineering,
Sumy State University, Sumy, Ukraine, ORCID: https.//orcid.org/
0000-0002-1055-0722

The object of research is the mode of movement of the
granules of mineral fertilizers obtained in the towers. The
subject of research is the effect of the physical and chemical
properties of granules, their size and initial hydrodynamic
parameters on the speed of movement of the granules in the
tower. The fertilizer industry is characterized by high require-
ments for the production of mineral fertilizers, which makes
it promising to use granulation plants of large unit capacity,
tower production. The resulting product must have a stable
physical and chemical composition, be monodisperse with
a spherical shape of granules, which allows long-term stor-
age in bulk without the use of auxiliary equipment and meet
international quality standards. The main granulation equip-
ment that is used in the tower production of mineral fertilizers
is spray type granulation equipment. In such towers, there is
a likelihood of crossing pellet flares, getting pellets into the
walls of the pelletizing tower and adhesion of the melt on
this surface in industrial conditions, which leads to negative
consequences. Therefore, the determination of the modes of
motion of granules is still important. Methods of mathemati-
cal modeling of the movement of granules under different
conditions were used in the work. Numerical methods were
used to solve the equations of differential equations. As a re-
sult, an equation was obtained to determine the speed compo-
nents along the x and y axes. The calculation of the horizontal
speed of the granule and the determination of the time of its
movement in the working area of the prilling tower makes it
possible to determine the length of the granule path in this
direction, to determine the diameter of the spray torch of the
granules. Provides information on preventing the ingress of
granules into the walls of the prilling tower and adhesion of
the melt on this surface in industrial conditions, which leads
to negative consequences. The magnitude of the speed, espe-
cially for the vertical component, changes its value several
times over time due to a change in the mode of motion of the

granules when moving from the granulator down the tower.
This indicates the need to also take into account the change in
the value of the resistance coefficient over time. When deriv-
ing the equations, simplifications were used, and the motion
of a solid granule was considered. However, a drop begins to
move from the granulator (disperser), which then crystallizes
into a granule. Comparing the obtained results, allowing to
predict by calculation the behavior of the spray plume of gra-
nules, with the initial ones obtained in industrial conditions, it
is possible to conclude that the error of the equations obtained
is 10.5 %. Therefore, work on improving the obtained equa-
tions describing the mode of motion (speed) of the granules
will be continued.

Keywords: granulation, rotating vibrating granulator,
monodispersity, ammonium nitrate, drag coefficient, nitrogen
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The object of the research is the firing temperature of
ceramic materials based on barium titanate. In laboratory
conditions, barium titanate was synthesized from raw mate-
rials of barium carbonate and titanium dioxide using ceramic
technology, taking into account the stoichiometric composi-
tion of the compound. In order to study the effect of the
firing temperature on the properties of the ceramic material,
three temperatures were selected: 1270, 1300, and 1350 °C.
The physical properties of the samples (imaginary density,
water absorption, open porosity) were determined by the
method of hydrostatic weighing in water. The samples were
saturated with water after their preliminary evacuation.
The dielectric characteristics of the obtained materials were
measured on an E7-8CLR automated device (Ukraine) at
a frequency of 1 kHz. The structural and morphological fea-
tures of ceramics based on synthesized barium titanate were
investigated by direct scanning electron microscopy and
X-ray phase analysis. On the basis of the complex of studies
carried out, the technological parameters of the production of
ceramics were selected. Thus, the duration of grinding at the
first and second stages is 10 and 30 minutes; moisture con-
tent of the press powder — 8 %; pressing pressure — 20 MPa;
temperature of the first firing — 1000 °C; temperature of the
second firing — 1350 °C. The regularity of the change in the

dielectric constant on the firing temperature of ceramics
based on barium titanate was established. The investigated
samples, obtained according to the given technological re-
gime, are characterized by the following indicators: dielectric
constant — 259.9; open porosity — 0.02 %; water absorption —
0.01 %; imaginary density — 5.45 g/cm®. The resulting mate-
rial can be used to create composite ceramic materials that
protect biological and technical objects from the effects of
electromagnetic radiation, and can also be used to create new
functional materials for space, aerospace, electronic engi-
neering and medicine.

Keywords: ceramic technology, semi-dry pressing, ther-
mal sintering, dielectric constant, imaginary density, open
porosity.
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The object of research is the experimentally created
model of the accompanying ballast water treatment sys-
tems (BWTS) at the Danube Institute of the National
University «Odessa Maritime Academy». (Izmail, Odessa
region, Ukraine). The study is aimed at assessing the com-
pliance of ballast water quality standard D-2 ballast water
operational cycles by disinfection and purification. One of
the most problematic places of the presented research is the
renewal (acquisition) of a separate node segmentation of the
experimental BWTS with attraction of certain material sup-
port (investment). In particular, it is the scaling of BWTS,
presentation in the state market of Ukraine, abroad (competi-
tion), qualitative assessment, certification at the level of the
Ukrainian Sea Ports Administration (USPA), the register of
maritime shipping.

Elimination of the above «problem-tasks» will contribute
to the collective research support, opinion and effective steps
of professionals-researchers, in particular, in the maritime
industry (experts IMO — International Maritime Organiza-
tion, professors, academicians TAS — Transport Academy
of Sciences). Also, compatible contribution of significant
research results to separately oriented projects (European,
Ukrainian) with attraction of investors, mentors, maritime
industry business.

The research used modern practices of design of such ac-
companying BWTS, referring to innovative methods, meth-
odologies of global production of such structures of famous
world brands, for example, Alfa Laval, Wartsila, OceanSaver,
Hyde Marine, Industrie de Nora, etc. Researchers have
qualitatively and consistently studied the generally accepted
series of technological processes for ballast water treatment,
observing classical according to the analytical review of li-
terature sources and in the modern coverage (state) of similar
stages of ballast water decontamination/cleaning.

Qualitative expression of the received result is a number
of conducted researches of disinfection/purification of sea
outboard water in laboratory conditions on experimental
BWTS. Thanks to the latter the reliability of the presented
data is provided, which coincide (are identical) with trust-
worthy, established by the BW quality standard D-2, that
are specified in discussion and conclusion of the given work.

Keywords: marine industry, ballast water, IMO Conven-
tion, D-2 standard, associated ballast water management
systems.
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The object of the research is the flotoextraction of chro-
mium (V1) ions from model and real waste waters. Hexava-
lent chromium compounds pose a serious hazard to surface
and ground waters and can have mutagenic and carcino-
genic effects on living organisms. The study of the process
of flotoextraction as a method of purifying waste water from
heavy metals using the example of chromium (VI) ions is an
important task. The paper considers flotoextraction of chro-
mium (VI) ions using a cationic surfactant — hexadecylpyri-
dinium chloride and butyl alcohol as the organic phase. The
dependences of the process efficiency on the presence of a cat-
ionic surfactant, the flotoextraction time, the type of organic
extractant, the nature of the collector and the surfactant:
Cr molar ratio, the initial concentration of pollutants, and the
pH of the initial solution were obtained. Certain rational con-
ditions for flotation allow removing 98-99.6 % of pollutants.
The method was tested on real wastewater.

The importance of this study is emphasized by the fact
that flotoextraction has a number of features and advantages.
In particular, the possibility of multiple concentration of
pollutant ions in small volumes of an organic solvent and the
possibility of its further regeneration. In this case, a much
smaller amount of an organic solvent is used and the process
is not limited by the distribution constant (compared to the
extraction method). Flotoextraction is also characterized by
the absence of foam (compared to the flotation method) and
the absence of large amounts of wet sludge (compared to the
reagent method). The proposed method provides a sufficient
level of chromium ions removal from wastewater, and can
also be used in systems for local wastewater treatment with
the subsequent return of water to the technological process.
This will ensure a reduction in costs for the consumption of
water resources, discharge of wastewater into water bodies,
and also limit the ingress of harmful substances into the
environment.

Keywords: chromium (VI) ions, flotoextraction waste-
water treatment, hexadecylpyridinium chloride, butyl alcohol.
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The object of research is emulsions based on low-methoxy-
lated apple pectin for dishes of the «Eat Healthy» system
in the restaurant industry. The subject of the research is the
commodity characteristics of emulsions for dishes of the «Eat
Healthy» system. In the course of the study, methods were
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used to determine commodity characteristics based on sensory
and physicochemical analysis. The proposed ingredient com-
position of emulsions based on low-methoxylated apple pectin
makes it possible to form not only high consumer qualities, but
also to provide the target product with functional health pro-
perties. The sorption activity of pectin makes it possible to bind
and remove heavy metals, radionuclides from the body; remo-
val of strontium isotopes has a high activity. As a highly hy-
drophilic, biocompatible biopolymer of plant origin, it provides
a high viscosity of the structure at low concentrations, has a
pronounced neutral, pleasant sour taste. Low-methoxylated
apple pectin is one of the most common hydrocolloids, which
is used in the technology of products with therapeutic, pro-
phylactic, sorption, bactericidal properties. In addition, low-
methoxylated pectin substances are a harmless and economical
material, and can be considered as an alternative to antibiotics
and synthetic preservatives to prevent bacterial spoilage and
extend the shelf life of health food for public catering with
high consumer properties. The influence of the technological
properties of low-methoxylated pectin in the formation of
commodity characteristics for food products based on emul-
sions in healthy food products of restaurant establishments of
different styles and concepts has been determined. Samples of
food emulsions were studied using different amounts of low-
methoxylated pectin as a stabilizer to obtain a sedimentation-
stable emulsion system. The use of low-methoxylated apple
pectin in the composition of food emulsions increases the ag-
gregate stability of the product, functional and merchandising
characteristics. On the basis of a complex quality indicator, the
optimal parameters of the emulsion formulation were deter-
mined. High-quality consumer characteristics are ensured due
to the size of uronic particles up to 0.78—0.81 um in size.

Keywords: commodity characteristics, complex organoleptic
indicators, healthy nutrition, low-methoxylated apple pectin,
food emulsions.
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The object of research is the method of production of
comfiture from fruit and vegetable raw materials. The pro-
duction of comfiture using traditional technologies is char-
acterized by the loss of physiologically functional ingredients
of raw materials. Such losses can reach up to 60 % of the
initial amount, depending on the temperature regime and the
duration of heat treatment. A negative factor in the storage
of ready-made comfitures is sugar crystallization. Equipment
for the implementation of traditional processes of processing
fruits and vegetables is characterized by high productivity,
low efficiency and operational difficulties.

Boiling in the traditional way is carried out at high-tem-
perature conditions, which leads to a decrease in the content
of functionally physiological ingredients and the nutritional
value of the resulting comfitures. In the production of com-
fiture on the basis of fruit and vegetable raw materials, the
following recipe ratio of components was used: apple — 60 %;
Jerusalem artichoke — 25 %; cornelian cherry — 15 %. The
improved method is characterized by gentle heat exchange
operations, in particular: drying is carried out in an infrared
dryer at a temperature of 40—50 °C to a dry matter content of
30-40 %. And also by further boiling of the mass in a vacuum
evaporator based on a flexible film resistive radiating electric
heater (FFRREH) at 50—60 °C. The use of inverted syrup
in the recipe during boiling prevents sugar crystallization
during storage of the finished product. Comparative analysis
of the heating kinetics of comfiture from fruit and vegetable

raw materials confirms the reduction in the duration of
reaching the stationary mode (55 °C) when using a vacuum
evaporator based on FFRREH by 1.6 times, compared with
an analog apparatus. Such a hardware-constructive solution
will ensure a decrease in the consumption of energy resources
with a simultaneous increase in the quality characteristics
of products.

Keywords: comfiture production, drying in an infrared
dryer, fruit and vegetable raw materials, mass boiling, vacuum
evaporator.
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The object of research is the technologies for the produc-
tion of puree soups using modified starches of the «Gelamil»
series. One of the main requirements for the quality of the
technology of puree soups is the creation of a fluid, uniform,
finely ground texture, which plays a special role in the organ-
oleptic characteristics of this type of product. The texture of
the product can be adjusted by adding liquid boiling modified
starches. Starches of the «Gelamil» series are represented by
potato starch with a reduced viscosity and are characterized
as air-flowing gelling potato starch, that is, starch, the solu-
tion of which gives a low viscosity at high temperatures, and
when solidified — a dense gel.

Hydrodynamic changes in the parameters of starch paste
based on starches of the «Gelamil» series, depending on the
temperature and type of starch, have been established. It
was determined that starch paste based on starches of the
«Gelamil» series, in comparison with native potato starch,
have a low temperature of maximum viscosity from 47+2 °C
to 5742 °C, and thus form a paste with a viscous-flowing tex-
ture. The effective viscosity of starch paste was investigated
depending on the starch content. It has been experimentally
established that regulation of the starch content makes it
possible to create starch paste according to different tex-
tural properties. For viscous-thinned dispersions, the starch
concentration is from 1.0 to 3.0 %. For viscous-flowing dis-
persions having a long texture, the starch concentration is
3.5 to 5.0 %. For viscous-flowing dispersions having a short
texture, the starch concentration is 5.5 to 7.0 %. For the con-
tent of native potato starch in the system of more than 5.0 %,
a dense paste with a short texture is formed. It was found
that for a starch paste based on starches of the «Gelamil»
series, the separation of the liquid phase occurs due to 2:00
in an insignificant amount. A lot of components and model
systems based on vegetable, legume purees and starch paste
have been investigated. It has been determined that, depend-
ing on the type of vegetable and legume raw materials, the
use of starches of the «Gelamil» series of different types and
concentrations depends.

Keywords: starches of the «Gelamil» series, starch paste,
effective viscosity, multicomponent model systems.

References

1. Pushka, O. S,, Illychok, A., Tkachuk, Y. M., Ishchenko, T. I.,
Niemirich, O. V,, Gavrish, A. V. et. al. (2015). Theoretical pre-
conditions of the culinary semiproduct technology for puree
first dishes. Scientific Messenger of LNU of Veterinary Medicine
and Biotechnologies. Series: Food Technologies, 17 (4), 109-115.

2. Singh, R., Kaur, S., Sachdev, P. A. (2021). A cost effective
technology for isolation of potato starch and its utilization
in formulation of ready to cook, non cereal, and non gluti-
nous soup mix. jJournal of Food Measurement and Charac-
terization, 15 (4), 3168—3181. doi: http://doi.org/10.1007/
$11694-021-00887-w

3. Liu, W,, Zhang, M., Adhikari, B., Chen, J. (2020). A novel stra-
tegy for improving drying efficiency and quality of cream mush-
room soup based on microwave pre-gelatinization and infrared

freeze-drying. Innovative Food Science & Emerging Technologies,
66, 102516. doi: http://doi.org/10.1016/j.ifset.2020.102516

4. Sikora, M., Kowalski, S., Tomasik, P, Sady, M. (2007). Rheologi-
cal and sensory properties of dessert sauces thickened by starch-
xanthan gum combinations. Journal of Food Engineering, 79 (4),
1144-1151. doi: http://doi.org/10.1016/j.jfoodeng.2006.04.003

5. Horalchuk, A. B., Pyvovarov, P. P, Hrinchenko, O. O. (2006).
Reolohichni metody doslidzhennia syrovyny ta kharchovykh pro-
duktiv ta avtomatyzatsiia rozrakhunkiv reolohichnykh kharak-
terystyk. Kharkiv: KhDUKhT, 63.

B. Zheliruiuschie krakhmaly «Gelamil>. Kompaniia KMS. Available
at: http://prod-eco.ru/krakhmal /gelamyl /

7. Seriia krokhmaliv Gelamyl. Available at: http://neva-k.ru/produk-
ciya/krahmali-goryachego-nabuhaniya/seriya-gelamyl.html

8. Andreeva, S., Kolesnikova, M., Pyvovarov, Y., Khaustova, T,
Dikhtyar, A. (2019). Study of the effective viscosity of gelatini-
ized starch dispersions, based on physically modified starches,
depending on technological factors. EUREKA: Life Sciences, 6,
17-22. doi: http://doi.org/10.21303/2504-5695.2019.001022

9. Bychkova, E. S., Bychkov, A. L., Ivanov, I. V., Lomovskii, O. L,
Ogienko, A. G. (2016). Development of Recipes of Cream Soups
Based on Pea Proteins Hydrolyzate. Part I. Mechanoenzy-
matic Hydrolysis of Proteins from Pea Biomass. Pischevaia
promyshlennost, 10, 38—42.

10. Gandhi, N., Singh, B., Sharma, S., Kapoor, S. (2018). Extrusion
Process Optimization of Corn Starch to Develop Instant Ve-
getable Soup Mix. International Journal of Current Microbiology
and Applied Sciences, 7 (2), 2886-2910. doi: http://doi.org/
10.20546/ijcmas.2018.702.352

DOI: 10.15587/2706-5448.2021.242180

DEVELOPMENT OF A METHOD FOR PRODUCING
A HEALTHY DRINK BASED ON FERMENTED BEET JUICE

pages 33-35

Natalia Stetsenko, PhD, Associate Professor, Department of
Health Food Technology, National University of Food Tech-
nologies, Kyiv, Ukraine, e-mail: stetsenkono nuft@ukr.net,
ORCID: https://orcid.org/0000-0001-6710-024X

Iryna Goyko, PhD, Associate Professor, Department of Health
Food Technology, National University of Food Technologies, Kyiv,
Ukraine, ORCID: https.//orcid.org/0000-0002-1680-5087

The object of research is a method of producing a fer-
mented drink from natural raw materials, the consumption
of which will provide the human body with probiotics,
prebiotics, vitamins and antioxidants. The work used gene-
ral scientific research methods, in particular, analysis and
synthesis, as well as physicochemical methods for determin-
ing the composition and properties of raw materials and the
finished product. Beetroot and its juice are insufficiently
used in the food and processing industries, therefore this par-
ticular type of raw material has great reserves and prospects
for creating health products. The work is aimed at improving
the method of obtaining fermented beet juice enriched with
ginger extract. For the production of the drink, the root
crops of the Cylindra variety were chosen, which had a high
content of dry substances and sugars, and were also charac-
terized by a better storage capacity with minimal losses of
biologically active substances. It has been established that
when obtaining juice, it is advisable to process crushed

;52

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 5/3(61), 2021



I55N 2664-9969

ABSTRACTS AND REFERENCES: FooD PRODUCTION TECHNOLOGY ﬁ

pectolytic beets with the enzyme preparation Fructocyme
MA-X-Press (manufacturer Russia). This makes it possible
to increase the juice yield by 14.9 %, the amount of dry mat-
ter by 2.1 % and the sugar content by 1.7 %. To ferment the
juice used bacterial preparations of lacto- and bifidobacteria
in the amount of 5 % by weight of raw materials. The fermen-
tation was carried out at a temperature of 37 °C for 24 hours.
It was found that when using the preparation of B. longum
bifidobacteria, which have good stability in an acidic me-
dium, a higher fermentation rate is achieved. To enrich the
drink with substances with antioxidant properties, ginger
root extract was used. The health-improving effect of the
fermented drink is due to the use of exclusively natural plant
materials and the use of probiotic cultures of microorganisms
in the technological process, which improve the functioning
of the gastrointestinal tract and are factors that stimulate
the immune system.

Keywords: beetroot, beet juice, fermented juice, ginger
extract, health drink.
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The object of current research is the oxidation and melt-
ing properties of milk fat samples in different heating rates.
One of the most problematic issues is the evaluation depen-
dence of temperature and oxidation time regarding to heat
flow, and the estimation of attitude of enthalpy values to
heating rates. In order to gain a comprehensive assessment
of oxidation and melting properties of milk fat samples on
differential scanning calorimeter in various heating rates, it is
necessary to conduct experimental studies.

The analysis was performed using the dynamic option of
the differential scanning calorimetry (DSC) with the follow-
ing sample heating rates: 2.5, 4, 5, 7.5, 10, 12.5, 15 °C-min .
Analyses were performed on 14 samples of milk fat, thus, for
each heating rate were intended to two milk fat samples.

As a result of the analysis, in the proper heating rates
increased, it was found, that the oxidation properties of milk
fat depend on the heating rates on DSC examination. In the
thermal DSC analysis, the start temperature (T;) (inlet), the
onset temperature (7,,), and the maximum heat flow-peak
temperatures (7,) of oxidation were rising gradually. All
the value of oxidation increased gradually with increasing
heating rate, only in the T,,; values were chainable among
all heating rates. However, the oxidation time of milk fat is
inversely proportional to the various heating rates in DSC.
The oxidation enthalpy was calculated according to the
heating rates too. The masses of the samples differ from each
other, albeit slightly, which the individuality in the value of
enthalpy could be explained through this ratio and duration
of exothermic. The melting point considers the important
indicator to explain the purity of samples. Melting curves
of extracted milk fat samples on DSC were characterized by
endothermic behavior and observed with the mild peaks, the
first and the second distinct peaks due to the low-melting
triacylglycerols (with high unsaturated fatty acids content)
and high-melting fats, which present in milk fat.

In concluded results, the characteristics of DSC oxida-
tion curves are melting point due to the chemical structure of
the fatty acids which milk fat samples contain.

Keywords: milk fat, heating rates, oxidation properties,
melting point, differential scanning calorimetry (DSC).
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The object of research is the beetroots, dried by vacuum
microwave drying at different conditions. Physicochemical
properties and antioxidant activity of beetroots were stu-
died using vacuum microwave drying at different microwave
power (500, 1000, and 1500 W), vacuum degree (—0.05,
—-0.07, and —0.09 MPa) and sample thickness (2, 4, and
6 mm). A colorimeter was used to evaluate the color quality
of beetroots. Colorimetric methods were used to determinate
contents of betalain, ascorbic acid and total flavonoid, and
antioxidant activity (ferric reducing antioxidant power as-
say) of beetroots.

Results showed that the drying time decreased with
increasing microwave power and vacuum degree, while in-
creased significantly with the increase of sample thickness.
The lightness (L*) of dried beetroots was higher than that
of fresh beetroots. The values of redness (a*) increased with
the increase of vacuum degree. The values of yellowness (b*)
increased with the growth of vacuum degree and microwave
power, while reduced as the sample thickness added. The total
color difference (AE) of dried beetroots reduced with increas-
ing vacuum degree, and displayed the lowest value (5.95) at
a vacuum degree of —0.09 MPa as compared to fresh beet-
roots. The content of betacyanin, betaxanthin and ascorbic
acid displayed a declining tendency with the growth of mi-
crowave power, while increased with the increase of vacuum
degree. And the total flavonoid content of beetroots illustra-
ted a decreasing tendency with the increase of vacuum degree,
microwave power and sample thickness. The ferric reducing
antioxidant power (FRAP) of dried beetroots decreased
significantly with the increase of microwave power, and
showed the highest value (14.70 mg trolox equivalents/g) at
a microwave power of 500 W.

The most favorable conditions for vacuum microwave
drying of beetroots were microwave power of 500 W, vacuum
degree of —0.09 MPa and sample thickness of 2 mm. It leads
to better physicochemical properties and higher antioxidant
activity of dried beetroots. The dried beetroots can be used as
functional foods and value-added food products.

Keywords: dried beetroots, vacuum microwave drying,
betalain, total flavonoid, colorimetric methods, antioxidant
activity.
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BH3HAYEHHA PEMMMIB PYXY I'PAHYN (TIPKJUM) Y FPAHYNALIRHIA BAIITI BAPOEHHLTBA MIHEPAJTEHUX
NOBPHB cropinxu 6-9

Cxupanenxo M. C., Cxnabincekmii B. 1., Al-Khyatt Muhamad Nadhem, Hiusononix K. B.

OG’e€KTOM JIOCIIKEHHS € PEKUM PYXy TpaHyJs MiHepaJbHUX J0OPUB, OTpuManux B Oamtax. [Ipeamerom pocaiukents € BB (isu-
KO-XIMIYHUX BJIACTUBOCTEH TpaHyJI, iX po3Mipy Ta MOYaTKOBUX IiZPOMHAMIUYHKX TIOKa3HUKIB Ha IMBUAKICTD PyXy Tpamy. y Gamrri. [lis Tyko-
BOI IIPOMUCIOBOCTI XapaKTePHi BUCOKI BUMOTH /10 0OCATIB BUPOOHUITBA MiHEPATbHUX A0OPUB, MO POOUTH MEPCIIEKTHBHUM BUKOPUCTAHHS
rPaHyJISIiHHAX YCTAHOBOK BEJIMKOT OJMHIYHOI TTIOTYKHOCTI, 6armTose BUPpOOHUIITBO. OTPUMAHUI MPOAYKT HOBUHEH MaTH CTabiIbHuil (hisu-
KO-XIMIuHMIT CKJIajl, GyTH MOHOAUCIIEPCHUM 31 chepUUHOI0 HOPMOIO TPaHYJI, 10 T03BOJISIE IPOBOAUTU JOBIOCTPOKOBE 30epiraHHst HACHIIOM
6€e3 BIKOPUCTAHHS IOTIOMIKHOTO 0OJIa/IHAHMHS Ta BiAMOBIZATH CBITOBUM CTaHAapTaM sKOCTi. OCHOBHIM TPAHYJISIIHHIM 00T/ THAHHSIM, 110
BUKOPHCTOBYETHCSI B A TOBOMY BUPOGHUIITBI MiHEPATLHUX JOOPHB, € TPAHYJISAIIHe 06 HAHHS PO3IIJIIOI0YOrO TUITY. Y TaKuX Galirax Bi-
HIKA€E IMOBIPHICTD TTepeTHHY (akesIiB rpaHyJI, TOTPAILUISTHHS TPAHYJT HA CTIHKY TPaHYJISIIIHHOT GANITH Ta HAJUITAHHS PO3ILUIABY Ha I II0BEpX-
HI B IPOMUCJIOBUX YMOBaX, 1110 IIPUBOANTD 10 HETATUBHUX HACTIAKIB. ToMy BU3HAYEHHS PEKIMIB PyXy IPaHyJI I0Ci 3aIUIIAETHCS BAKINBUM.
B po6oTi 6y BUKOPUCTaHI METOIM MATEMATUYHOTO MOJICJIIOBAHHS PYXY TPAHyJI 3a PI3HUX YMOB. [[JIs1 PO3B’si3aHHs PIBHSAHb AN(EPEHITINHIX
PIBHAHD BUKOPHCTOBYBAIN YMCETbHI MeTOAN. B pesymbraTi oTpuMasay piBHAHHSA JJIsI BUSHAYEHHS CKJIQ/[OBUX IITBU/KOCTI TT0 OCSM KOOP/IN-
HaT x Ta y. Po3paxyHOK TOPU30OHTAILHOL IIBUAKOCTI TPAHyJIM Ta BUSHAYEHHs yacy ii pyxy B poOouiii 06acTi rpaHyIsAIiiiHOT GalTi 103BOJsIE
BU3HAYUTH JOBKNHY NIJISAXY TPAHYJIU B IIbOMY HalPSIMKY, BUSHAUUTH fiaMeTp (daxery posnmiay rpanyd. Jlae indopMarioo no sanobiraHHo
MOTPATJISTHHSI TPAHYJ Ha CTIHKU TPAHYJISIIIHOT GAIlTH Ta HATUTAHHIO PO3IUIABY Ha I[iil MOBEPXHI B MPOMUCIOBUX YMOBAX, 10 MPUBOIUTDH
JI0 HETATUBHUX HACJI/KIB. BesamanHa mBuakocTi, 0co6JIMBO UIsl BEPTHKAIBHOI CKJIAI0BOL, 3 4YaCOM Y JIeKiJIbKa PasiB 3MiHIOE CBOE 3HAUYEHHS
B HACJIIOK 3MiHU PEXXUMY PyXy TPaHYJI IIPH PyXy Bif Tpamyssitopa jo Husy Gamu. 1le Bkasye Ha HeOOXIIHICTD TaKOK BPAXOBYBATH 3MIiHY
BesuuHN KoedilienTa cynporuBy B 4aci. [Ipu oTpuMaHHi piBHsHb OyJiM BUKOPUCTAHHI CIIPOIIEHHS, PO3IJISIAABCS PyX TBEPHOi TPaHyIIu.
Ommak 3 TpanysiaTopa (Arciepratopa) pyX MOUYNHAE KPAILIs, SKa TOTIM KPUCTAMIBYETCS B TpaHyJIy. [lopiBHABIIN oTprMaHi pe3yIbTaTi, Mo
JI03BOJISIIOTH PO3PAXYHKOBUM IIISIXOM Mepe0aunT ITOBEMIHKY (haKery PO3MILY TPaHyI, 3 Pe3yJIbTaTaM, 10 OTPIUMAaHI B IIPOMUCIOBUX YMO-
Bax, MOKHA 3pOOUTH BICHOBOK, 10 OXHOKA OTpUMaHKX PiBHsHb ckiagae 10,5 %. Tomy po6oTy Ha/l BAOCKOHAICHHIM OTPUMAHUX PIBHSIHb,
110 OTTHCYIOTh PEKUM PYXy (IMIBUAKICTH) TPaHyT, Oy/ie TPOIOBKEHO.

Kmovori cnosa: rpaHyJisilis, 06epTOBUil BIOpaIliiiHUil rpaHyJIATOP, MOHOAKCIIEPCTHICTD, aMiauHa cemiTpa, KoedillieHT oropy, a30THI 100puBa.
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BIUTMB TEMIEPATYPH BHITANY HA NIENEKTPHYHI BIACTHBOCTI KEPAMIKHK HA OCHOBI THTAHATY BAPIH) cropinku 10-13

Nicauyk I B., Kpuso6ox P. B, 3axapos A. B., Bonowyx B. B, Maitictat M. C., F'nincekuit [I. H)., KonosopoTnuii B. B.

OG6’ekTOM 0CTiIHOI POGOTH € TeMIlepaTypa BHITANy KepaMiuHMX MaTepialiB Ha OCHOBI TuTaHary Gapito. B mabopaTopHux ymMoBax i3
CUPOBUHHUX MarepiaiB kapboHary 6apiio Ta JiOKCHIy THUTaHy CUHTE30BaHO TUTaHAT (Gapilo 3a KepaMiuHOIO TEXHOJIOTIEIO 3 ypaxyBaHHIM
CTEXIOMETPUYHOTO CKJIA/Ly CTIOTYKH. 3 METOI0 MOCTIKEHHS BILTMBY TEMITEPATYPU BUATY Ha BJIACTMBOCTI KEPaMiuHOTO MaTtepiary o6paHo
tpu remreparypu: 1270, 1300 Ta 1350 °C. DisuuHi BracTUBOCTI 3paskiB (ysIBHY I'yCTHHY, BOAOMOIINHAHHS, BIIKPUTY MOPHUCTICTH) BU3HA-
Yajn crocoOOM TiZPOCTATHYHOTO 3BaKYBaHHsS y BoAl. HacuueHHs 3paskiB BOAOIO 3[INMCHIOBAJIM INC/Is iX HONEPEAHBOrO BaKyyMyBaHHS.
[lieekTpuvHi XapaKTePUCTUKN OTPUMAHUX MaTepialiB BUMipioBaan Ha aBromatndoBanoMy npuiaiai «E7-8CLR» (Ykpaina) mpu yacrtori
1 k[ CrpykrypHO-MOpdoIOTiuHi 0co6IMBOCTI KepaMiKi Ha OCHOBI CHHTE30BAHOIO TUTAHATY Oapil0 AOCJIKYBAJIU METOAOM MPSMOI
€JIEKTPOHHOI PacTPoBOI MIKPOCKOMIil Ta 3a JOMOMOroio peHTreHodasoBoro anamisy. Ha mizctaBi mpoBezieHOTO KOMILTEKCY HOCTiKeHb
00paHo TEXHOJIOTIUHI MapaMeTpu BUPOOHUIITBA Kepamiku. Tak, TpuBasicTh IOMeay Ha mepuioMy Ta apyromy eramax — 10 ta 30 xB,;
BOJIOTICTD TIPec-Topotiky — 8 %; tuck npecysanust — 20 MIla; remneparypa nepiroro sunany — 1000 °C; remiieparypa Apyroro Bunaiy —
1350 °C. BeranoBJieHo 3aKOHOMIPHICTD 3MIHM AieJIeKTPUYHOT IPOHUKHOCTI Bijl TEMIIEpaTypH BHUIANy KepaMiki Ha OCHOBI THTaHaTy 6apiio.
[ocaizzkeni 3pasky, OTpUMaHi 3a HaBECHUM TEXHOJIOTIUYHUM PEKUMOM, XapaKTePU3YIOThCs TAKUMU IIOKa3HUKAMU: JIieJICKTPUYHA TPOHUK-
mictb — 259,9; Binkpura mopucricts — 0,02 %; Bogonoraunanus — 0,01 %; yssua rycruna — 5,45 I‘/CMB‘ Orpumanuii Marepiaa Moske OyTH
BUKOPHUCTAHO /IS CTBOPEHHSI KOMIO3UIIIHUX KepaMiyHUX Marepiasis, gKi 3aXUIMAioTh GIioJIOTiuHI Ta TexHiuHi 06’€KTH Bia Aii esekTpo-
MarHiTHOTO BUIIPOMIHIOBaHHS, & TAKOK MOXKe 3aCTOCOBYBATHUCH /IJISI CTBOPEHHST HOBUX (DYHKI[IOHAJIBHIX MaTepiasiB /Uil KOCMIYHOI, aepo-
KOCMIYHO1, eJIeKTPOHHOI TeXHIKHN Ta Y MEUIUHI.

Kmouosi cnoBa: kepaMiuHa TEXHOIOrIS, HaliBCyXe [IPeCyBaHHs, TePMiuHe CIIKaHH, [ieJeKTPUYHA IPOHUKHICTD, YSBHA IYCTUHA, BIIKPU-
Ta TIOPUCTICTb.

ECOLOGY AND ENVIRONMENTAL TECHNOLOGY
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AHAM3 EXCNEPHMEHTANBHOT CHCTEMH YNIPAB/ITHHA BOAHUM BAJNIACTOM  cropinku 14-16

Tipox-Bopo6itoea H. B., fauunsu A. T

OO0’eKTOM MOCIKEHHST € CTBOPEHNUIT €KCIIEPUMEHTATBHO MAKeT CYIyTHIX crcTeM ynpasiainasa soaaum Gamacrom (CYBB) na 6asi [ly-
Haiicpkoro incruryry HarionansHoro yrisepentery «Ojecbka Mopebka akageMis» (M. I3main, Omecbka obmacth, Ykpaina). Jlocaimkens
HAIPABJICHO Ha OIHKY BiAnosigHoCTi podounx nukiais CYBB cranmapry sikocti 6amactHux Boj D-2 XM 3HE3aPaKEHHS Ta OUUIICHHS.
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OnHnM i3 HARGLIBIT TIPOOIEMHUX MICIlh IPEACTABICHOTO TOCIKEHHST € OHOBJIEHHS (TPUAGAHHS) OKPEMOI BY3JI0BOI CErMEHTaIlii eKcrepu-
MmenTanbioi CYBB i3 3anydennsm mesHoro Marepiaabioro 3abesnedens (inBectysars). 3okpema, 1ie Macitabysanns CYBB, npeacras-
JICHHSI Ha JIepKaBHOMY PUHKY YKpaitu, 3apyOiskoksa (KOHKypeHIlis), sikicHa olliHKa, cepTudikailia Ha piBHI aaMiHicTpallii MOPCHKUX TTOPTIB
Yxpainu (AMILY), peecTpy MOPCHKOTO CY/THOIIABCTBA.

YcyHeHHIO BUIIE TIOCTaBJIEHUX <«IPOOJIEM-3aBIaHb> Oy/le CIPUATH KOJEKTHBHUN HAYKOBO-AOCIIIHUIIBKUAN CYIPOBiL, IyMKa Ta Ii€Bi
KpOKM mpohecioHaiB-0CTiIHUKIB, 30KpeMa, Yy MOpchKiii inayerpii (excreptu IMO — International Maritime Organization, npodecopu,
axkanemiku TAY — Tpancrnoprhoi akazeMmii Hayk). Takoxk, cyMicHUI BRI 3HAUMMUX PE3YJIbTaTiB JOCTIPKEHb B OKPEMO CTOSTYi OpPi€HTOBaHI
MPOEKTH (E€BPOTEHCHK, YKPATHCHKI) 13 3a/IyUeHHSIM iHBECTOPIB, MEHTOPIB, Gi3HECY MOPCHKOI rajysi.

B xoz1i 0CIIiIPKeHHsT BAKOPUCTOBYBAJIMCS CYYacHi PAKTUKN KOHCTPYyIoBanHs moaibnux cymytaix CYBB, nocumaiounch Ha inHoBariii-
Hi MEeTOJIM, METOAOJIOTIT IJI06aIbHOr0 BUPOOHUIITBA MOAIOHUX KOHCTPYKIIH BigoMux cBitoBuX Opemuis, Hanpukaan, Alfa Laval, Wartsila,
OceanSaver, Hyde Marine, Industrie de Nora ta in. [TocigHukamu ssKiCHO Ta TTOCIIIOBHO (Y10 BUBUEHO 3aralbHONPUIHHATY HU3KY TEXHOJIO-
TIYHUX MPOTIECIB MI0I0 06POGIIEHHS BOAHOTO HANACTY, IOTPUMYIOUNCH KIACHYHOTO aHATI TIHYHOTO OTJISIY JITEPATYPHUX JIKEPES Ta Y CyIacHO-
My BUCBIiTJIeHH] (cTaHi) NoAIGHKUX cTaIiil 3He3apasKeH s /OUMIIEeHHS OaJaCTHIX BOJI.

SIKICHUM BHPaKEHHSIM OTPUMAHOTO PE3YJIBTATY € HI3Ka MPOBEIEHNX AOCIIKEHD 3He3apakeHHsI/OUNIIEHHsT MOPCHKOT 3a00PTHOI BOJIH
B 1abopaTOpHUX yMOBax Ha ekcriepuMenTanbhiii CYBB. 3aBasku octanHboMy 3a6€311€4y€EThCs A0CTOBIPHICTD MOJAHUX JAAHUX, SKi 30iraloTh-
cs1 (TOTOKHI) i3 TOBIPUMME, BCTAHOBJIEHUMH CTaHAapTOM siKocTi BB D-2, ki BkaszaHo B 06rOBOpeHHI Ta BUCHOBKAX JIaHOT POGOTH.

Kmouosi crosa: Mopcbka inaycTpist, 6Ganactui Boau, IMO Kousenitis, crangapt D-2, cyiyTHi cucTeMu ypaBiiHHs BOAHUM 6aacToM.
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BHAAJIEHHA HOHIB XPOMY (VI) 3 BOOHHUX PO3YHHIB  cropinku 17-20

0O6ywenxo T. I, Toncronanosa H. M., Yup’esa M. 1.

O6’extom srocaiukennst € duroroekerpakitist HouiB xpomy (VI) 3 MogeabHux Ta peaibHuxX cTidHux Boj. CIOJYKH IIECTHBAJIEHTHOTO
XPOMY TIPE/ICTABIISIIOTH CEPHO3HY Hebe3eKy JUIs TOBEPXHEBHUX | TPYHTOBUX BOJ i MOKYTh HAJIaBaTH MYTareHHy Ta KAHIIEPOTEHHY [Ii10 Ha JKIBi
opranizmu. [locitizzkeHHs npotecy (hroToeKCTpakiii SK MeTO/Ly OYMIINEHHs CTIYHUX BOJL Bijl BAXKKIX METaJIB Ha NpUKiIaji ioHiB xpomy (VI)
€ BKJIMBHM 3aBAaHHAM. Y PoGOTI po3rIaHyTo (hroToekcTpakiio ioniB xpomy (V) 3 BUKOPHCTAaHHAM KaTiOHHOI TOBEPXHEBO-aKTHBHOI pe-
younu (ITAP) — rekcagenu/mipuanHiym Xaopuay ta OyTiJIoBOro CupTy B KOCTI opraniunoi (asu. OTpuMano 3aiekHOCTi eeKTUBHOCTI
nportecy Bif npucyTHOCTI KationHoi ITAP, uacy huioToekcTparyBaHHsl, THILYy OPTaHIYIHOTO €KCTPAreHTy, MPUPOIN 30Mpada Ta MOJBHOTO CITiB-
Bignomenms [IAP:Cr, Buxignoi konmenTpaitii mosiotanty, pH Buxignoro pozunny. Busnaveni pamionaabii yMOBH (hJIOTOEKCTPAKITii 103BO-
sstiorh Byt 98-99,6 % nosnoranty. MeTo/ BUIIPOOYBaHO HA PeaIbHUX CTIYHUX BOJIAX.

BaskmBicTh MPOBEIEHOTO OCIIKEHHS MAKPECTIOETHCS THM, 110 (hIIOTOEKCTPAKILiSE Ma€ psiji 0cOOMMBOCTEN Ta mepesar. 30KpeMa, MOJK-
JMBIiCTD GATATOKPATHOTO KOHIIEHTPYBAHHsI 0HIB 3a0PYHUKA Y HEBEIMKUX 00'€MaX OPraHiuHOTO PO3UMHHUKA Ta MOKJIHMBICTH HOTO TIOAAIb-
moi pereneparitii. IIpu 1iboMy BUKOPHCTOBYEThCA 3HAYHO MEHINA KibKiCTh OPraHiYHOTO PO3YMHHMKA Ta MPOIIEC He JIMITyEThbCA KOHCTAaHTOIO
posmoiuny (y TOPiBHSIHHI 3 MeTOZOM eKcTpakitii). (DoToeKcTpaKilist TAKOK XapaKTePU3YEThCsT BIICYTHICTIO TiHU (Y TIOPIBHSIHHI 3 METO/IOM
(utorarii) Ta BigcyTHICTIO BEJMKKUX KilbKOCTEH BOJIOroro ocaay (y MOPIiBHIHHI 3 peareHTHUM METO/I0M). 3alpOIOHOBAHUI Y PoOOTI METO/
3abe3meuye M0CTaTHIN PiBEHb OYMIIEHHS CTIYHNX BOJ Bi/l i0HIB XPOMY, & TAKOK MOsKe OYTH 3aCTOCOBAHMIT B CHCTEMAX JIOKATHHOTO OYNIIEHHS
CTOKIB 3 HACTYIIHKM [OBEPHEHHSIM BOJU y TEXHOJOrUHUi nporec. [le 3a6e31e4nTh 3HUKEHHST BUTPAT HA CIIOKUBAHHS BOJHKX PECYPCIB,
CKUJIAHHSI CTIYHUX BOJ Y BOJHI 00’€KTH, a TaKOK 0OMEKUTH TTOTPATJISTHHS ITKITIMBUX PEYOBUH Y HABKOJIUIITHE CEPEIOBUIILE.

Kmeouozi cnosa: ionu xpomy (VI), duroroekcrpakitiiiie ouniieH s CTi9HUX BOJI, FeKCaASIUITIPUMHIYM XJIOPHIL, Oy TUIOBUIT CIIUPT.

FOOD PRODUCTION TECHNOLOGY
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BH3HAYEHHA TOBAPO3HABYMX XAPAKTEPHUCTHK EMYNLCI] HA OCHOBI HU3LKOMETOKCH/ILOBAHOI0 MEKTHHY ANA CTPAB
CHCTEMH EAT HEALTHY» Y PECTOPAHHOMY I'OCNOAAPCTBI  cropinxu 21-25

HikiTuina T. I, Manoni T. A., le6egenxo T. E., Koaesnixosa B. 0.

OO6’€KTOM IIOCTIIKEHHST € eMyJIbCii HA OCHOBI HU3bKOMETOKCUIbOBAHOTO SIGJIYYHOTO MEKTUHY /st cTpas cuctemu «Eat Healthy»
Y PECTOpaHHOMY rocnoAapcTBi. IIpeMeToM I0CIiIKEHHS € TOBapO3HABYI XapaKTePUCTUKU eMyJIbCiil s cTpas cuctemn «Eat Healthys».
B xozi nocmikeHHS BUKOPUCTOBYBAICA METO/IN BU3HAUYEHHS TOBAPO3HABUNX XaPAaKTEPHCTUK Ha OCHOBI CEHCOPHOTO Ta (i3uKo-XiMiy-
HOTrO aHasizy. 3arpornoHoBaHUil iHIPEAIEHTHUI CKJIA eMyJIbCiil Ha OCHOBI HU3BKOMETOKCUJIBOBAHOTO sIOYYHOTO TMEKTUHY J03BOJISIE
chopMyBaTH He TIJIBKU BUCOKI CIMIOKMBHI SKOCTI, a i HajlaTy MiJIbOBOMY HPOAYKTY (yHKIioHANbHI 03710poBYi BiracTuBocti. CopOiiiiina
aKTUBHICTb IEKTUHY /I03BOJISIE€ 3B’3yBaTH Ta BUBOAMUTU 3 OPraHi3aMy BasKKi MeTasd, PajiOHYKJIiJIM, BUCOKY aKTUBHICTb MA€ BHJAJICH-
H4 i30TOMiB cTpoHIi0. SIK BucOKOriapodinbHuii, Giocymicuuii GiomosiMep pOCIUHHOTO MOXO/UKEHHsT — 3a0e31edy€e BUCOKY B'SA3KiCTh
CTPYKTYPHU IIPH HEBEJUKHUX KOHIIEHTPAIlisgX, MA€ BUPAKEHUN HEHTpaIbHWIL, NPUEMHUI KHUCJIyBaTHil npucMmak. HusbkoMeTokcniabo-
BaHUIl AOJYYHUMI TEKTUH € OJHUM 3 HAMMOIMPEHIIMX TiZAPOKOIOINIB, AKUI BUKOPUCTOBYIOTh Yy TEXHOJIOTII MPOAYKTIB 3 JIKyBaIb-
HO-TIPOMIIAKTHYHUMHU, COPOIIHHIMHU, aHTHOAKTEPiaTbHUMU BIacTUBOCTSIMU. KpiM TOTO, HU3bKOMETOKCHIBOBAHI MEKTHHOBI PEYOBUHU
€ HEeIIKI/JTMBUM 1 €KOHOMIYHUM MaTepiajioM, i MOXKYTb PO3IJISATUCS SIK AJbTePHATHBA aHTUOIOTHKAM i CHHTETUYHUM KOHCEPBAHTaM,
IS 3amo6iraiHst GaKTePiaTbHOTO MICYBAHHS Ta TOAOBKEHHS TEPMiHiB 30€piraHHsT 030POBUNX MPOAYKTIB [JIsT 3aKJIa/iB TPOMAICHKOTO
XapuyyBaHHS 3 BHCOKHUMU CIIO)KMBHUMU BJIACTUBOCTAMM. BH3HAYeHO BIUIMB TEXHOJIOTIYHUX BJACTUBOCTEH HU3bKOMETOKCUJIHOBAHOTO
MeKTUHY B 1poiieci HhopMyBaHHS TOBAPO3HABUMX XAPAKTEPUCTHUK /TSI XaPUOBUX MPOYKTIB HA OCHOBI eMyJIbCiil y IPOJAYKTAX 37I0POBOTO
XapuyBaHHsI PECTOPAHHUX 3aKJIAIIB Pi3HUX CTUJIIB Ta KOHIeNIii. /locaiKkyBanich 3paskil XapuoBUX eMYJIbCiii 3 BUKOPUCTAHHSAM Pi3-
HOI KiJIBKOCTI HU3bKOMETOKCHJIBOBAHOTO MEKTUHY, SIK CTabili3aTopy MJIst OfEPKAHHST CEAMMEHTAIINHO CTIiKOT eMyIbCiliHOT cucrteMu.
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BUKOPUCTAHHS HHU3BKOMETOKCHJIBOBAHOTO sIOJYYHOrO MEKTUHY B CKJIaAi XapuoOBUX €MYJbCiil Cpus€ MMiABUIIEHHIO arperaTuBHOL
CTIKOCTI TPOAYKTY, DYHKIIOHAJBHUX i TOBAPO3HABYMX XapakTepwcTWK. Ha TmificTaBi KOMIIEKCHOTO MOKAa3HMKA SKOCTI BU3HAUMIIN
paiioHabHi mapaMeTpu perenTypu emyJsbcii. SKicHi croXKuBHI XapaKTepUCTUKN 3a0e3IeUyI0ThC 3aBAAKH PO3MIPY YacTOK YPOHIiAHOT
ck1an0Boi posmipom 70 0,78-0,81 um.

Kmo4oBi cnoBa: TOBapo3HaBUi XapaKTEPUCTUKM, KOMILJIEKCHI OPTraHOJIENITHYHI OKAa3HUKH, 37I0POBE XapyyBaHHs, HU3bKOMETOKCHUIbOBA-
HUH IOy YHUI EKTHH, XapuoBi eMyJIbCil.
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BOCKOHAJIEHHA CNIOCOBY BUPOEHHUTBA KOH®ITIOPY 3 NNOJO0BOYEBO] CHPOBUHU  cropinxu 26-28

3aropynuxo 0. E, Yepesxo 0. I, 3aropynuko A. M., Anvesa M. 0., Bongap M. M., Oyauux C. 0.

OG6’ekTOM JIOCTIKEHHS € ¢rmocih BUPOOGHUIITBA KOHMITIOPY 3 MJI000BOYEBOI CHPOBUHKM. BUPOOGHUIITBO KOHDITIOPY 3a TpajnItiiHuMu
TEXHOJIOTISIMU XapaKTepusyoThes Brpatamu ¢iziosoriuno GpyHKIioHaIbHUX iHTpeAieHTiB cupoBunu. Taki BTpaT MOKYTb jgocsrati 1o 60 %
BiJl BUXIIHOT KIJIBKOCTI B 3aJIe5KHOCTI Bijl PIBHSI TEMIIEPATYPHOTO PEKUMY Ta TePMiHy TEIioBoi 06poOku. HeraTMBHIM SIBUIIEM € TAKOK Te,
1o B mpoiieci 36epiranis roToBux KOHMITIOPIB criocTepiracthest Kpuctasiizaiia mykpy. ObnagHanns s peanisanii TpaauIiiiHux mporecis
nepepoOKY TIOAIB | OBOYIB MA€ BHCOKY TIPOJYKTHBHICTb, HEAOCTATHBO yHi(iKOBaHe Ta P IIbOMY He3pyUHE B €KCIIyaTailii.

VBaprioBaHHsI TPAIUIIHHAM CIIOCOO0M PEATIZYETHCS 32 BIHCOKOTEMIIEPATYPHUX PEKUMIB, IO TIPU3BOIUTH [0 3MEHIIIEHHS BMICTY (hYHK-
1ioHaMbHO (Di3ioIOriYHUX IHTPEMIEHTIB Ta XapyoBOi WMIHHOCTI OTpuMyBaHUX KOHMiTIOpiB. Iz yac BUPOOHMIITBA KOH(ITIOPY Ha OCHOBI
TITO/I00BOYEBOI CHPOBUHN BUKOPUCTOBYBAIH HACTYITHE PEIENTYPHE CIiBBIAHONIEHHST KOMIOHEHTIB: s161yko — 60 %; Tominambyp — 25 %;
kusun — 15 %. BrockoHasmeHui ¢rioci6 XapaKTepusyeThest MAAHUMU TEIIOMacOOOMIHHUMU OTIEPAIlisIMU, 30KPeMa: Mi/CYIYBaHHsT 3/iICHIO-
eTbest B iHdpadepBoniil cymapii 3a temneparypu 40—-50 °C o BmicTy cyxnx peuoBun 30—-40 %. A TaKoK MOAAJIBIINM YBapPIOBAHHSIM Macu
Y BaKyyM-BHUIIAPHOMY arapati Ha OCHOBI THYYKOTO IJIiIBKOBOTO PE3UCTHBHOTO ejiekTponarpiBaya sunpominiooyoro tuny (ITIPEuBT) npu
50—60 °C. BukopucratHsi B pelenTypi iHBEPTOBAHOTO CHPOITY NP YBAPIOBaHHI 3amobirae Kpucrasmisaii 1Iykpy mij yac 36epiraHHst TOTOBOTO
BUpOOY. AHai3 KIHETHKN HATPiBaHHSA KOH(ITIOPY 3 MJI000BOYEBOI CHPOBUHU THATBEP/KYE CKOPOUCHHSI TPUBAIOCTI BUXO/LY Ha CTallioHap-
nuit pexknm (55 °C) mpu BUKOpHCTaHHI BakyyM-Buriaptoro anapary Ha octosi [TIPEuBT B 1,6 pas, B opiBHSIHHI 3 aHAJIOTOBUM allapaToM.
Taxke amaparypHe-KOHCTPYKTHBHE PillleHHs 3a0€31eYNTh 3MEHIICHHST BUTPATH €HEPreTHYHUX PECYPCIB 3 O[IHOYACHUM T IBUIIEHHSIM SKICHUX
XapaKTepPUCTHK BUPOOIB.

Kmovoei cnoea: BUpOGHUIITEO KOHDITIOPY, MiACYITyBaHHS B iH(PauepBOHIiil CymIapii, MI000BOYeBa CUPOBUHA, YBAPIOBAHHSI MACH, Ba-
KyyM-BHUIIapHUIT anapar.
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JOCMIDHEHHA $I3HKO-XIMIYHKX NIOKASHUKIB KPOXMAMIB CEPIi TEIAMUIL- B TEXHOMOTT CYMB-MIOPE  cropinkx 29-32

Auppeesa C. G, lusosapos E. I1.

O06’eKTOM JIOCITIKEHHST € TEXHOJIOTIT BUPOOHUIITBA CYTIIB MIOPE 13 BAKOPUCTAHHAM MOAMGDIKOBaHUX KPOXMaJIiB cepii «Temaminy». Onnieto
i3 OCHOBHMX BHMOT /[0 SIKOCTI TEXHOJIOTIi CYTIiB-TIOPE € CTBOPEHHS MJIMHHOT, PIBHOMIPHOT, TOHKOMOAPIGHEHOT TEKCTYPH, 1110 Bigirpae ocob/m-
BY POJIb Y OPraHOJIENTHYHIN XapaKTePUCTHIL MPOAYKILT Takoro Tuity. TekcTypa npoayKTy MOsKe OyTH Bifpery/iboBaHa IISIXOM A0/ aBaHHs
pigKo-KuIIITINX MoandikoBannx kpoxmasnis. Kpoxmari cepii «Iemamin» mpegcTaBaeno KapTOMIISHIM KPOXMaJieM 3i 3HIDKEHOIO B'A3KiCTIO Ta
XapaKTePU3YIOTHCS SIK JIETKO-TEKYU I KeTOI0UNil KapTOTUISTHIIT KPOXMaJTb, TOOTO KPOXMaJh, PO3UYHH SIKOTO TIPU BUCOKUX TEMIIEPATYPaX Ja€
HU3bKY B'A3KICTb,  IIPU 3aCTUTAHHI — IIJIBHUIT TeJIb.

Ycranoiieno TipouHaMiuHi 3MiHN TTapaMeTpiB KPOXMAThHIX KJIEHCTEePiB Ha OCHOBI KpoXMaliB cepii «lemamin» 3amexmo Bij Temire-
paTypu Ta Buay Kpoxmasio. Buznaueno, 1o kpoxmasbHi kjelicTepu Ha 0oCHOBI kpoxmasiB cepii «lesamisny», B 1OpiBHAHI i3 HATUBHUM KapTo-
MUISTHAM KPOXMaJIeM, MalOTh HUKYY TEMIIEpaTypy MaKCUMasbHOI B'si3kocTi Bix 47+2 °C o 57+2 °C, i yTBOPIOIOTH TIPH IIbOMY KJIeiicTepu i3
BSI3KO-TEKYy4YeI0 TeKCTypoio. Jlocipkeno eeKTUBHY B'I3KiCTh KPOXMAJIBHIX KJIEHCTEPIB Y 3aJIesKHOCTI Bijl BMiCTY KpoxmasiiB. Excriepumen-
TAJIbHO BCTAHOBJIEHO, 110 PETYJIIOBAHHS BMICTY KPOXMAJIIO JI03BOJISIE CTBOPIOBATH KPOXMaJIbHI KJIEHCTEPH 32 PISHUME TEKCTYPHUMHU BJIACTH-
BocTsiMu. J{Jist mucrnepciii B's13K0-po3piiskeHnX KOHIEHTpallist Kpoxmaiio craHoBuTh B 1,0 1o 3,0 %. Jlus B'si3K0-TeKy4nx AuCIepciii, mo
MAIOTh JIOBTY TEKCTYPY, KOHI[EHTPAIlisi KPOXMAJIIO CTaHOBUTD Bij 3,5 10 5,0 %. JLJist B'I3K0-TeKy4YuX JUCHEpPCiii, [0 MAOTh KOPOTKY TEKCTYPY,
KOHIIEHTPAIlisi KPOXMAJIIO CTAaHOBUTD Bijl 5,5 110 7,0 %. 3a BMicTy KapTOIJISTHOTO KPOXMAJIIO HATHBHOTO B cucTeMi Oibiie 5,0 %, yTBOPIOETHCS
LIJIbHUI KJecTep i3 KOPOTKOK TEKCTYPOolo. BeTaHoBieHO, 1110 /171 KPOXMaJIbHUX KJelcTepiB Ha OCHOBI KpoxmaliB cepii «lesamins» Bij-
JJIeHHST pizikol a3y BiAOyBaeThCst Yepes JIBi FOMHU B He3HAYHIN KibKkocTi. J[oCTiKeHo 6GaraTKOMIIOHEHTI MO/IE/IbHI CHCTEMH Ha OCHOBI
0BOYEBHX, 6060BUX MIOPE Ta KPOXMATBHUX KiIeiicTepiB. BusHaueHo, 10 B 3aJIeKHOCTI Bi/l BHLY 0BOYeBOI Ta 6060BOI CHPOBIHH 3aJI€KUTH
BUKOPUCTAHHS KPOXMaJIiB cepii «lestamis» pisHOro Buy Ta KOHIIEHTpaIii.

Kmouosi cnosa: kpoxmasi cepii «lesmaminy, KpoxMasbHi Kiaelicrepr, eeKTHBHA B A3KICTh, GaraTOKOMIIOHEHTHI MOJIEIbHI CHCTEMH.
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PO3POEKA CNOCOBY BHPOEHHLTBA 03[40POBY0I'0 HANOK HA OCHOBI ®EPMEHTOBAHOI'0 COKY CTO/NOBOro
BYPAKY cropinku 33-35

Creuenxo H. 0, Fofixo L. 10.

O06’eKTOM IOCTILKEHHS € cToci6 BIPOOHUITBA (hePMEHTOBAHOTO HATIOIO 3 HATYPATIBHOI CHPOBUHM, CIIOKUBAHHST SIKOTO I03BOJIUTH 320€3-
MEYUTH OPTaHi3M JIIOANHH TTPOOGIOTUKAME, TPeGIOTHKAMM, BiTAMIHAMU Ta aHTHOKCHIaHTaMu. B poboTi BUKOPHCTaH] 3arajlbHOHAYKOBI METOIU
JIOCJII/KEHHST, 30KpeMa, aHaJIi3y Ta CHHTE3Y, a TAKOK (Di3MKO-XiMiYHI METO/[M BU3HAYEHHS CKJIA/LY Ta BJIACTUBOCTEN CHPOBHUHHU, Ta TOTOBOTO
npoaykry. CTosoBmii Gypsik Ta HOTo CiK He A0CTaTHO BUKOPUCTOBYIOTH Y Xap4yoBiil Ta mepepolHiil MPOMUCIOBOCTI, TOMY caMme Ieil BUJ CHU-
POBHMHH MA€ BEJIUKI PE3EPBU Ta MEPCIEKTUBH JIsI CTBOPEHHSI MIPOAYKILT 03/10pOBYOTro NpusHadentsa. PoboTa HarpasieHa Ha yI0CKOHAICHHS
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c11oco0y OTpUMaHHst 30POIKEHOTO OYPSKOBOTO COKY, 30arauyeHoro eKeTpaktoM iMoupy. /st BUpOOHUITBA HATIOK 00PAHO KOPEHETLTIOAU COPTY
[lwrinapa, SIKi MaJiM HAFBUIIKIT BMICT CyXMX PEYOBHH Ta I[KPIB, a TAKOK XapaKTepU3yBaIucs HAKPAIIOoIo 3aTHICTIO 110 30epiranms 3 MiHi-
MaJIbHUMU BTPaTaMi GioJIOTiYHO aKTUBHUX PEYOBIH. BCTaHOBIIEHO, 110 TIPU OTPUMAHHI COKY JOIIIBHO POBOAUTU 06pOGIEHHS TTOAPIGHEHNX
OypsikiB niekTosiTHIHUM (hepmerTHIM TiperiapatoM Dpykronnm MA-X-TTpec (Bupo6uuk Pociiicbka Depepartist). e 103BosIsI€ THABAIIATH
Buxiz coxky Ha 14,9 %, KimbkicTh cyxux pedoBun — Ha 2,1 % Ta B™ict mykpis — Ha 1,7 %. Jlyist 36pojiKyBaHHs COKY BUKOPHCTOBYBAJIH GakTe-
piasbHi ipenapatu JtakTo- Ta 6idinobakrepiit y kinmbkocti 5 % 10 Macu cuposuru. CKBanryBaHHs TPOBOANIY 3a TeMieparypu 37 °C npoTsrom
24 roa. BeraHosiieno, 1o npu BUKOpHCTaHHi npenapary 6idigobaxrepiit B. longum, siki MaloTh XOPOIILy CTIHKICTh Y KHCIOMY CEpPeloBHIIL,
JIOCATAEThCsE GLIBII BUCOKA MIBUIKICTh CKBAIIyBaHHs. /[y 30arayeHHsl HAIIOK PEYOBUHAMU 3 AHTHOKCHIAHTHUMU BJIACTUBOCTSME BUKO-
PUCTOBYBAJIM €KCTPAKT KOpeHio iMGupy. O3110poBYa Jiisi HepMEHTOBAHOTO HATIOIO 3yMOBJICHA BUKOPHCTAHHAM BUKJIIOYHO HATYPAIbHOI poC-
JIMHHOI CUPOBHMHI Ta 3aCTOCYBAHHSAM Y TEXHOJIOTIYHOMY TIPOIleci MPOGIOTHYHUX KYJIBTYP MIKPOOPTaHi3MiB, sIKi MOMIMIITYIOTh POOOTY IILIYHKO-
BO-KHIIIKOBOTO TPAKTY Ta € YNHHIKAMU CTUMYJIIOBAHHS IMyHITETY.
Kmouosi cnosa: cT0/10B1iIT OYPsK, OYPAKOBHUIL CiK, (hepMEHTOBAHMI CiK, eKCTPAKT IMOMPY, 03/10POBYMH HATIiIi.
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AHAJI3 TEPMOTPAM JCK (AUPEPEHLIANIBHA CKAHYHYA KANIOPUMETPIA) MONMOYHOr0 MHPY  cropinku 36-39

Maltam Shamilowa, Sevinj Hajiyeva

O06’eKTOM AHOTO OCII/IKEHHST € OKUCITIOBAIbHI Ta IUIABMIIbHI BIACTUBOCTI 3pa3KiB MOJOYHOTO JKUPY [PH PI3HUX MIBUAKOCTSIX HATPIBaH-
mst. OHnM 3 HafiGiTbIT TPOOIEMHNX MHTAHb € OIIHKA 3aJT€KHOCTI TEMITEPATYPH Ta Yacy OKUCJIEHHS Bijl TETZIOBOTO TIOTOKY, & TAKOXK OTliHKa
Bi/[HOILIEHHS 3HaU€Hb €HTAJIBLIIII /10 IBUAKOCTI HArpiBy. [LJIs1 KOMIIJIEKCHOI OLIIHKY OKUCJ/II0BAIbHO-TI/IABUIbHUX BJIACTUBOCTEl 3pa3KiB MOJIOY-
HOTO JKUPY Ha Au(epeHIliaIbHOMy CKaHyI0YOMY KaJOPUMETPI IIPH PI3HUX MIBUAKOCTIX HATPIBAHHS HEOOXI/IHO MPOBECTH €KCIIEPUMEHTAIbHI
JOCJIIPKEHHS.

AHaJi3 IpOBO/IMBCS 3 BUKOPHCTAHHSM JIMHAMIYHOTO BapiaHTa Judepeniiianbioi ckanyodoi kamopumerpii (JICK) npu vacTynuux msu-
KOCTsIX HarpiBy 3paska: 2,5, 4, 5, 7,5, 10, 12,5, 15 °C-xe~!. Ananis MpoBOAUBCS Ha 14 3pazkax MOJOYHOTO JKUPY, TAKUM UUHOM, JIJIST KOKHOI
LIBU/IKOCTI HArPiBY IPU3HAYAINCS IBA 3Pa3Ka MOJIOUHOT'O JKUPY.

B pesyibrari anazizy npu 36iIbIIeHHI BIAIIOBIHUX MIBUAKOCTEH HATPiBaHHs OYJI0 BUSIBJICHO, 1[0 OKUCHI BJAACTUBOCTI MOJIOYHOTO JKUPY
3asIekaTh Bij mBuaKocTeil narpisanus npu pocuipkenni [JCK. [Ipu repmiunomy /I CK-anasnisi mouatkosa temrepatrypa (Ts) (na Bxoi), mo-
vaTkoBa Temnepatypa (T,,) i MakcuMaibHa TemIieparypa 1Ky TennoBoro motoky (7),) okucaenns nocTynoBo miasuitysaaucs. Bei snayennsa
OKHCJIEHHSI TIOCTYIOBO 301/IbITYyBaNNCs 31 30iIbINEHHAM IBUKOCTI HATPIBY, TIIBKU 3HaUCHHS T,y OYJIM TTOB’SI3aH1 MiXkK yCiMa MIBUAKOCTSIMU
HarpiBanHs. OJIHAK YaC OKUCIICHHS MOJIOUHOTO SKUPY 0OEPHEHO TIPOTIOPIHHHIIN pisHUM BUAKOCTAM Harpiants Ha JICK. EHTanbiis okuc-
JIEHHSI PO3PAaX0BYBaIacs TAKOXK 3a MIBUIKOCTSAMH HarpiBanisa. Macu 3paskiB BiipisHAIOTHCS OANH BiJ OJJHOTO, X04a i He3HAUHIUM YHOM, TI[0
MozKe OyTH MOSICHEHO THAMBILyaJIbHUM 3HAYEHHAM eHTAJIbII] uepes Jare CIiBBIAHOMEHHSA Ta TPUBAIICTD eK30TepMiuHOTO BIIUBY. Temiepa-
Typa IJIaBJIEHHS € BAKJIUBUM MOKa3HUKOM, 1110 TIOSICHIOE YUCTOTY 3paskiB. KpuBa nraBieHHst 3paskiB eKCTPAroBaHOTO MOJIOYHOTO JKUPY Ha
JICK xapakTepusyBajacs €HJI0TePMiuHOIO TOBEIiHKOIO Ta CIOCTepiragacs 3 M SKMMU TTKaMU, TIEPIITUM i IPYTUM OKPEMUMHU TTiKaMu yepes
HU3KOILIABKI TPUALMJITINIEPiHN (3 BUCOKUM BMICTOM HEHACHUEHUX KUPHUX KUCJIOT) 1 BUCOKOILIABKUX KUPIB, SIKi € B MOJIOYHOMY KUPI.

VY migcymMKy CTi 3a3HAUNTH, 110 XapakTepucTHKN KpuBHx okucerns [JCK mpeactaBasiors co6010 TeMIepaTypy TIaBIeHHs Yepe3 XiMid-
HY CTPYKTYPY KUPHUX KHCJIOT, [0 MIiCTSATBCS B 3pa3KaX MOJIOUHOI'O JKUPY.

Kmouosi cnoBa: MOJIOYHMIT JKUP, IIBUIKICTD HATPIBY, OKUCIIOBATIBHI BJIACTUBOCTI, TeMIIepaTypa MJIABIeHHs, A(epeHIlialbHa CKaHyoqa
kasopumetpist ([ICK).
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JOC/IIMEHHA PI3UKO-XIMIYHUX BIACTHBOCTE TA AHTHOKCHEAHTHOI AKTHBHOCTI EYPAKA B 3AJIEMHOCTI BIf YMOB
BAKYYMHOI MIKPOXBUNLOBOI CYIKK  cropinkn 40-45

Yan Liu, Sergei Sabhadash, Zhenhua Duan

OG6’ exTOM IOCTIIKEHHST € OYPSIK, BUCYIIIEHNI METOIOM BaKyyMHOI MiKPOXBHJIBOBOI CYIIKU B PisHIX yMoBaX. Disuko-XiMivHi B1acTHBOCTI
Ta AHTHOKCH/IAHTHY aKTUBHICTH Oypsika BUBYQIM [IPU BaKyyMHIH MIKDOXBHJIbOBIi cyiiui 3a pisHux notysxuocreil Mikpoxsuis (500, 1000
i 1500 Br), crymensix Bakyymy (—0,05, —0,07 i —0,09 MIIa) Ta toBmunax 3paska (2, 4 i 6 mm). KosoprmeTp BUKOPHCTOBYBABCS /IJIST OIIIHKI
saKocTi Koabopy Oypsika. KosopuMerpuuni Metoan Oy BUKOPUCTaHI Il BU3HAUeHHs 3MicTy GeTasaina, ackopbiHOBOI KMCIOTH Ta 3araJbHOI
KiJIBKOCTI (DJTABOHOIIB, a TAKOK aHTMOKCHAAHTHOI aKTUBHOCTI (aHAJI3 aHTMOKCUIAHTHOI 3/IaTHOCTI BiZIHOBJIEHHS 3a71i3a) B OypsIKax.

Pesyuibrarii mokasasi, 1o 4ac CyIKH 3MEHITYBaBCs 31 30LIBIIEHHSIM MOTYKHOCTI MiKPOXBHJIb 1 CTYMEHs] BAKYYMY, B TOil Yac sIK yac cy-
MIHHS 3HAYHO 301IbIIYBABCS i3 30LIbIIEHHAM TOBIIMHY 3paska. SIckpasicts (L*) cymenux Oypskis Oysia Buile, HiK y CBisKuX. [TOKasHUKN
nouepBoHiHHs (a*) 301abIIyBaIUCs 31 301/IBIIEHHSAM CTYTICHs BAKyyMy. SHaYeHHS sKOBTU3HU (H*) 301IbIIYBAIICSA 3 POCTOM CTYTEHST BAKYyMy
Ta MOTYKHOCTI MiIKPOXBHJIb, Ta 3MEHIIYBAIKCA 31 301/IbIIEHHSIM TOBIIMHYI 3paska. 3arajibHa PisHuis B KoJabopi (AE) cyieHnx OypsKiB 3MeHIITy-
BaJsiacst 31 301IBIIEHHSIM CTYTICHST BAKyyMY, Ta Majia HailHukve 3Hadenss (5,95) npu cryneni Bakyymy —0,09 MIla, B opiBHsHHI 31 ¢BikuM Oy-
psakom. 3mict Gerarianina, 6eTakcanTiHa Ta acKOpOIHOBOT KHCJIOTH Ma€ TEHAEHIIIIO 10 3HUKEHHS 3 POCTOM MOTYKHOCTI MiKPOXBHJIb, i 3pocTae
31 361TBIIEHHAM CTYTIEHS BakyyMy. | 3arajbHuii BMICT (hJIaBOHOI/IIB B OyPSKAaX IEMOHCTPYE TEH/CHIIIO 10 3MEHIIEHHS 31 301/IbIICHHSAM CTYTICHS
BaKyyMy, TIOTYKHOCTI MiKPOXBHJIb i TOBIIMHU 3pa3ka. AHTHOKCHIAHTHA 37aTHiCTh BiaHoBenHs samiza (FRAP) cymennux OypsKkiB 3HAYHO
3HUBUJIACS 31 30LIBIIEHHSM TIOTYKHOCTI MIKDOXBUIIb 1 TIOKa3asa HaiiButie 3Hauenss (14,70 mr TE/r) npu noryskHocti Mikpoxsuib 500 Br.

Haii6isbin cipusTIMBUMI YMOBaMU JIUISI BAKYYMHOT MiKPOXBHJIBOBOI CYIITKK Oypsika Gy/i MIKPOXBHJIboBa TOTY:KHicTh 500 BT, cryminb Ba-
kyymy —0,09 MITa ta toBimna 3paska 2 mm. Ile mpuszBoauThb 10 Kparmx HisuKo-XiMiYHUX BJIACTHBOCTEI i BUIIOT AaHTHOKCH/IAHTHOT AKTUBHOCTI
cymrenux OypsikiB. Cymernii 6ypsik Moke BUKOPUCTOBYBATHCS AT (DYHKI[IOHATBHOTO XapUyBaHHsI Ta XaPUYOBHX IIPOAYKTIB 3 JOJTAHOIO BAPTICTIO.

Kmouosi cnosa: cyienuii 6ypsiK, BakyyMHa MiKPOXBHIIbOBA CYIIIKa, GeTasait, 3araabHuil (hJIaBoHOIL, KOJOPUMETPHIHI METO/IM, aHTHOKCH-
JIAaHTHA aKTUBHICTb.
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